The rapid spread of antibiotic resistance is a serious human health threat. A range of 23 environments have been identified as reservoirs of the antibiotic resistance genes (ARGs) found 24 in pathogens. However, we lack understanding of the origins of these ARGs and their spread 25 from environment to clinic. This is partly due to our inability to identify the bacterial hosts of 26
The rapid spread of antibiotic resistance is a serious human health threat. A range of 23 environments have been identified as reservoirs of the antibiotic resistance genes (ARGs) found 24 in pathogens. However, we lack understanding of the origins of these ARGs and their spread 25 from environment to clinic. This is partly due to our inability to identify the bacterial hosts of 26
ARGs and the mobile genetic elements that mediate this spread, such as plasmids and integrons. 27
Here we demonstrated that the in vivo proximity ligation method Hi-C can determine the in situ 28 host range of ARGs, plasmids, and integrons in a wastewater sample by physically linking them 29 to their host chromosomes. Hi-C detected both previously known and novel associations between 30
ARGs, mobile elements and host genomes, mostly validating this method. A better identification 31 of the natural carriers of ARGs will aid the development of strategies to limit resistance spread to 32 5 ARGs [19] , or integrase genes (Tables S3-S4) . Additionally, we inferred phylogenomic 80 placements of each cluster. We then computed the Hi-C linkage of each ARG-bearing or 81 plasmid-bearing contig to each cluster ( Fig. 1 ant3'' and class 3 integron were linked with a cluster related to Acinetobacter johnsonnii [25] . 90 Strikingly, the bacterial taxa identified to have the most contacts with known ARGs were 91 affiliated with the Aeromonadaceae (Fig. 1-A) , a taxonomic group typically associated with 92 aquatic environments. Overall, the results are in line with current knowledge of the taxonomic 93 distribution of these ARGs. This technique suggests that Aeromonadaceae, Acinetobacter, and 94
Bacteroidetes are reservoirs of ARGs in this wastewater, as also recently suggested for another 95 wastewater sample in Portugal using different approaches [26] . 96 We also compared the in situ host range of both broad-host-range (BHR) and narrow-host-97 range (NHR) plasmids ( Fig. 1) [27]. The results were strikingly consistent with our expectations, 98
with IncQ plasmids showing the broadest range of putative hosts, followed by the IncP-1b 99 plasmids, which were widespread but limited to the Betaproteobacteria [27]. It should be noted 100 that most plasmids were linked to clusters related to the Enterobacteriaceae ( Fig. 1-B) , which 101 may be due to the bias in the plasmid database we used [18] . Nevertheless, we show here that the 102 
Clustering-independent identification of plasmid and ARG hosts 118
It is possible that ProxiMeta has misclustered contigs, giving us chimeric clusters composed 119 of contigs from different microorganisms. To independently verify the accuracy of our 120 plasmid/integrons/ARGs host assignments, we performed taxonomic profiling of all the contigs 121 that were linked to plasmid, integrons, and ARGs contigs. Fig. 2 shows that the host taxonomy of 122 the contigs linked to these genes and mobile elements were mostly similar to those identified by 123 ProxiMeta (Fig.1) . 124 
